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[57] ABSTRACT 

Disclosed is a set of golf clubs. The clubs are divided into 
at least a first group and at least a second group of golf clubs. 
The first group desirably comprises a plurality of club heads 
each having a main body of low density metallic material. 
The second group of golf clubs desirably comprises a 
plurality of club heads each having a main body of higher 
density metallic material than the density of the metallic 
material of the main body of each of the heads of the first 
group. The first group of clubs desirably comprises lower 
numbered clubs than the second group of clubs. 

7 Claims, 12 Drawing Sheets 
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CORRELATED SET OF GOLF CLUBS plane passing through the shaft axis and a plane passing 

through the strike surface of the club head, progressively 
BACKGROUND OF THE INVENTION increases moving from the long irons to the short irons. The 

greater loft angle in the short irons gives these irons an 

1. Field of the Invention 5 increased tendency to lift the ball upon impact so that the 
The present invention relates to golf. More particularly, ball travels a shorter distance. Another standard structural 

the present invention relates to a set of iron-type golf clubs. feature that is varied b the length of ^ fij sh^ 

F JO c *u decreases moving from the long clubs to the short clubs. 1 lie 

2. Description of the Related Art and Summary of the ^ Qf ^ m ^ y&dcd {Q accommodate lhc 

Invention different lengths of shafts throughout the complete set of 

A typical set of golf clubs includes a set of wood-type i° ir0D cluDS 

clubs for hitting the ball off the lee and for long shots, a set ij s p at Nos 5,480,145, 5,665,009, and 5,388,826 to 

of iron-type clubs for long, medium, and short shots, and a Sherwood disclose a correlated set of golf clubs having 

putter to roll the ball on the green. Of all the clubs in a set, features that vary progressively from the lower numbered 

the iron-type clubs, or "irons," typically encounter the most clubs to the higher numbered clubs. For example, the long 

variations in shot distances and the most variations in 15 irons have a larger planar strike area than the shorter irons 

ground obstacle and lie conditions. to increase the size of the sweet spot for the long irons. 

The irons are numbered with designations from 1 through ™ese patents also disclose that ^ sterfte «u ^cavity on 

9 and with individual wedge designations. For example, the the irons may decrease as the club shaft becomes shorter, 
iron which could essentially be designated number 10 is While manufacturers have varied ^J^^^ 
1 . „«, / <* t.- i \ a ;m;*;™i «~,Wc 20 features throughout the clubs m a single set of irons, there 
designated PW (pitching wedge). Add wedg es are fiindunenlal or basic design characteristics 
often provided to provide even greater loft to the baU than ^ rcmaincd constaQt or homogC ne 0 us 
a pitching wedge. Within a set, the higher the number {h ^ aU of mc clubs m a coordinated, conventional set 
designation, the greater the loft of the club. The lower rf ^ por example> one set of irons may have 
numbered or long irons hit the ball the longest distance and ^ & « cavity badk » design ^rein all of the clubs in the set 
are the most difficult to play, as it is relatively hard for the haye a Qn me rear face of me club heac j. The cavity 
average golfer to get the ball airborne with the long irons. promotes a peripheral distribution of mass to increase the 
Golf club manufacturers thus try to design tang irons that are sizc of ^ spot 0 f the club and thereby makes the club 
easier to hit and more forgiving of off-centered shots. The easier to hit. Another correlated set of irons may have a 
medium numbered irons hit the ball a medium distance. The ^ "blade" design wherein all of the club heads generally are in 
medium irons are typically designed to be both easy to hit me snape G f a flattened blade. The blade design concentrates 
and accurate. The shortest irons hit the ball the shortest more mass directly behind the ball for a more solid and more 
distance and are used to land the ball closer to the target. As controllable shot than the cavity-back irons. Specifically, a 
the location where the ball lands on the green is critical, design provides the golfer with greater feedback to 
more controllability and precision over the ball is required enable the golfer to more precisely alter a stroke to achieve 
for the short irons. For the average golfer it is much easier ^ desired results. Thus, the cavity-back type of irons 
to get the ball airborne with the short irons than with the long generally provide a more forgiving, although less 
irons. controllable, shot than blade-type irons. 

Unlike woods and putters, golfers typically purchase the Yet another basic design characteristic that typically 

irons as a correlated set which includes a large range of ^ remains constant throughout all of the clubs io a 

clubs. The clubs in such a set are designed to work together coordinated, conventional set of irons is the material that is 

to reliably provide a golfer with predictable and progressive usc d to manufacture the club heads. For example, one 

increments in shot distance from the lower numbered clubs correlated set of irons may comprise heads manufactured of 

10 the higher numbered clubs. For example, a certain golfer titanium, which is a strong, lightweight material, 
may hit the ball 150 yards using the 7 iron, 160 yard using 4S Unfortunately, a set of titanium clubs is extremely expensive 
the 6 iron, 170 yards using the 5 iron, and so on. Thus, a because of the high cost of titanium. Another correlated set 
golfer playing with a correlated set of irons may choose with 0 f iron clubs may have heads that are manufactured of steel, 
confidence the iron that is most suited for the particular shot \ sc t 0 f steel clubs is less expensive than titanium clubs, 
type and shot distance being encountered. This is not nec- Unfortunately, the performance of the specific clubs in a 
essarily true with a random collection of irons where the 5Q sct mav oc adversely affected if all of the clubs include the 
incremental difference in shot distance between the clubs samc Das i c design characteristics. For example, the 
may not be coordinated. increased precision of the blade design may not be optimal 

Additionally, each of the clubs in a correlated set typically for the long irons, where the emphasis should be toward 

share a consistent look, such as consistent markings, color enhancing the payability of the clubs by making it easier to 

combinations, or the type of polishing or texture of the club 55 get the ball airborne. Likewise, the cavity-back design is not 

head and shaft. Although the common features do not necessarily suited for the shortest irons, which should 

necessarily affect the payability of the clubs, golfers gen- emphasize feel and feedback and, therefore, controllability 

erally feel most comfortable when playing with a correlated of the ball. 

set of irons, rather than with a group of irons that was Additionally, the material used to manufacture the dub 

randomly collected. A correlated set of irons thus con tributes 60 head should not necessarily be consistent throughout all of 

to the important mental aspects of a golfer's game by the clubs in a correlated set. The use of light-weight titanium 

increasing the golfer's confidence when hitting the ball. is highly suited for the longer irons, where the weight 

Golf club manufacturers progressively vary certain Stan- savings allows the club head to be made larger to increase 

dard structural features of the irons in a correlated set to the size of the sweet spot. However, using titanium may be 

achieve the difference in ball distance from the lower 65 inefficient and unnecessarily costly for the shorter irons, 

numbered to the higher numbered clubs. For example, the where controllability of the ball, rather than weight savings, 

loft angle of the clubs, which is the angle between a vertical is emphasized. 
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should be promoted for the long irons. The property of j bead is .m ■ P« ™ l ' m . f desigIiat io 0 "7" and a 

lerlsUc - j , , . j , „r m if Hnh« fifth vertical distance; and a sixth iron having a sixth club 

There is therefore a need for a f^^**^ nead , me sixth club head having a loft designation "8" and 

wherein each club or a group of clubs m the set utilizes □ . from 

technology that is specifically des.gned to promote the J^^^^E club head is in address position. 

playing needs of that particular type of club. 15 ^ rf ^ ^ vertical d^c,., tbe second vertical 

In one aspect of the invention, there is disclosed a ^ ^ ^ ^ me fourth verticaI 

correlated set of golf clubs, comprising at least a first iron . ^ ^ ^ each q{ ^ ^ vertica , 

having a first club head. The first club head h* ;a first loft ^ ^ ^ 

designation and a first center of gravity located a fcnrt invention, there is disclosed 

vertical distance from the ground plane when the club head 20 in y« u P Q ■ • at leas , a first group 0 f go lf 
is in address position. The se, also composes a second iron ^^X^^^ uL in the first group comprises 
having a second club head. The ™%J^*«£*£ fclu^S having a main body of a first material having a 
second loft ^™ a f es *^'XJ£rX^ &* density; and a, least a second group of golf clubs, 
first loft designation and a second center of gravity located ms ^ co^ri^ , 

a second vertical distance from the ground plane when the „ J^^gg , maiB body of a second material having 
club bead is in address portion. The second verUcal dKtanoe fJ^J™? higher tbaa \ c first density, wherein the 
is longer than tbe first vertical distance. The , set further of dubs Smipriae lower munbeiod dubs tlun the 

comprises a third iron having a third club head, the ^ club totgwjp ot cl p ^ ^ ^ ^ rf 

head having a third loft desigmUon designating a higher loft ^™ 8 ™ P f chlbs ^ a flce> a so le, and a rear 
than me second loft designation and a third center of gravi y 30 ^J^PJJ 1 , £ heraJ bell of mass , and a 
located a third vertical distance from the ground plane when cavil « mound y p 

,he club head is in address position. Tbe third verUcal separate ™g£ >nse « weight insert posiUoned on a 
distance is longer than the second vertical distance KjjSofSe 'peripheral belt of massso as to shift the 

Another aspect of the invention relates to a correlated set ^ f ^ ^ ^ ^ ^ ^ heads of me firs , 

of golf clubs. The set comprises a first iron havmg a first club 35 ^ ^ ^ of me heads of the ^ond group 

head, the first club head having a loft designation 3 and a s r comprises a face, a sole, and a rear cavity sur- 
firstcenterof gravity ^« ^^^^JT?! ^nded by a unitary peripheral belt of mass, 
ground plane when the club head is in address pos.u o a, a / mbodin)ent ; MC h of the club heads in the second 

Lond iron having a second <>* ^ * !^<^ 40 group "ml eS of a single piece of the same type of 
having a loft designation of one of 2 and 4 and a second 40 'V ' 0 y. Each of the club heads of the 

center of gravity located a second vertical distance torn the °° e ^ m ^ „ least one weight insert posiUoned 

ground plane when the club head is in address position a secondgn^ md« mass of ^ ^ 

mird iron having a third club head, the third club head on a * ^ e wcight in^ts of the club 
having a loft designation of "5" and a third center of gravity heads of the »»-P»P^ gr0 ups group are positioned 
located a third vertical distance from the ground plane when 45 ^°™ rfl[es ^JdingVe rear cavities of the 
the club head is in address position; and a fourth iron having ""JT 1 
a fourth club head, the fourth club head having a loft club heads . 

vertical distance is shorter than either of the thud vertical insert of each of ^ds o ^ the s g p 

distance and the fourth vertica. distance. AddiUonaUy Je ^^^^^^^.gM^ 
second vertical distance s shorter man either of the mud J^™/" ™^ group * desirably made of a 
vertical distance and the fourth vertical distance. 55 dubta«*Ji toe « ^ P^ ^ d6sirably 

In yet another aspect of the invention, there is disclosed i n f litanium ^ , titanium llloy , a„d tbe 

a correlated se, of golf clubs, composing a firs, iron having Q ^ first set of clubs arc mad e of a 

a first club head, the firs, club head hav.ng a bfitapg Tung „W material. The second material comprises one 
"3" and a first center of gravity located a first vertical 

d,tance from the grounc • pU- «J»J ^ Shead " ^^c^^l-i^c™,^.^^ 
address position; a second iron having a second ebb tad, « clubs fa ^ ^ oup 

the second club head having a loft designation 4 and a ofdhibs. w ^ e,n ^^ c ° m facc and , sole wherein the 
second center of gravity located a ««-«?^ B «5££ ofl S^velowcr numbers than the clubs 

^Slro p ^ - ^^5^2^252 
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preferably made of steel and may have a rear cavity sur- 
rounded by a peripheral belt of mass. 

The first group of clubs may comprises clubs from the set 
of 1, 2, 3, 4, 5, and 6 numbered clubs; the second group of 
clubs may comprises clubs from the set of 7, 8, and 9 * 
numbered clubs and the pitching wedge; and the third group 
of clubs may comprise clubs from the set of the approach 
wedge, the sand wedge, and the lob wedge. 

Yet another embodiment additionally comprises a fourth 
group of clubs having higher numbers than the clubs of the 10 
third group, wherein each of the clubs in the fourth group 
comprises a club head having a face and a sole and wherein 
the club heads of the fourth group are made of higher density 
material than the club heads of the first group. The club 
heads of the fourth group are desirably made of steel. 15 

In one embodiment, the first group of clubs comprises 
clubs from the set of 1, 2, 3, 4 and 5 numbered clubs; the 
second group comprises clubs from the set of 6 and 7 
numbered clubs; the third group comprises clubs from the ^ 
set of 8 and 9 numbered clubs and a pitching wedge; and the 
fourth group comprises clubs from the set of the approach 
wedge, the sand wedge, and the lob wedge. A single piece 
of packaging preferably enclosing the set of golf clubs. 

Yet another aspect of the invention relates to a set of golf ^ 
clubs. The set comprises a first group of golf clubs, each of 
the first group of golf clubs having a head and a loft 
designation, and a second group of golf clubs, each of the 
second group of golf clubs having a head and a loft desig- 
nation. The loft designation of each of the first group of golf ^ 
clubs and each of the second group of golf clubs is unique. 
Additionally, each loft designation of the second group of 
golf clubs is higher than each loft designation of the first 
group of golf clubs. Each of the first group of golf clubs and 
the second group of golf clubs has a substantially same strike 35 
surface indicia and substantially the same loft designation 
typestyle. Desirably, the head of each of the first group of 
golf clubs differs from the head of each of the second group 
of golf clubs in at least one from the group of density and the 
existence of separate weight inserts. 40 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the invention will now be 
described with reference to the drawings of a preferred 
embodiment, which are intended to illustrate and not to limit 45 
the invention, and in which: 

FIG. 1 is a side view of a set of iron-type golf clubs of the 
present invention; 

FIG. 1A is an enlarged side view of the heads of the golf 
clubs of FIG. 1; 50 

FIG. 2 is a rear view of a long iron-type golf club head of 
the present invention; 

FIG. 3 is a cross-sectional view of the golf club head of 
FIG. 2 along line 3 — 3; 5S 

FIG. 4 is a rear view of a middle iron -type golf club head 
of the present invention; 

FIG. 5 is a cross-sectional view of the golf club head of 
FIG. 4 along line 5 — 5; 

FIG. 6 is a rear view of a short iron-type golf club head ^ 
of the present invention; 

FIG. 7 is a cross-sectional view of the golf club head of 
FIG. 6 along line 7—7; 

FIG. 8 is a rear view of a second embodiment of a long 
iron-type golf club head of the present invention; 65 

FIG. 9 is a cross- sectional view of the golf club head of 
FIG. 8 along line 9—9; 
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FIG. 10 is a rear view of a second embodiment of a middle 
iron-type golf club head of the present invention; 

FIG. 11 is a cross-sectional view of the golf club head of 
FIG. 10 along line 10—10; 
FIG. 12 is a front view of the golf club head of FIG. 10; 
FIG. 13 is a rear view of a second embodiment of a short 
iron-type golf club head of the present invention; 

FIG. 14 is a cross-sectional view of the golf club head of 
FIG. 13 along line 13—13; 

FIG. 15 is a side view of another embodiment of the set 
of iron-type golf clubs of the present invention; 

FIG. 16 is a rear view of a long iron-type club of the set 
of FIG. 15; 

FIG. 17 is a cross-sectional view of the club of FIG. 16 
along line 17 — 17; 

FIG. 18 is a rear view of a second embodiment of the club 
of FIG. 16; 

FIG. 19 is a bottom view of the club of FIG. 18; 
FIG. 20 is a rear view of a middle iron-type golf club of 
the set of FIG. 15; 

FIG. 21 is a cross-sectional view of the club of FIG. 20 
along line 21 — 21; 

FIG. 22 is a rear view of another embodiment of the club 
of FIG. 20; 

FIG. 23 is a rear view of a short iron-type golf club of the 
set of FIG. 15; 

FIG. 24 is a cross-sectional view of the club of FIG. 23; 
FIG. 25 is another embodiment of the club of FIG. 23; 
FIG. 26 is a rear view of a wedge-type iron club of the set 
of FIG. 15; 

FIG. 27 is a cross-sectional view of the club of FIG. 26; 
FIG. 28 illustrates the possible variation in size of the 
strike surfaces of the golf club heads of the present inven- 
tion; 

FIG. 29 is a perspective view of a packaged set of golf 
clubs of the present invention; 

FIG. 30 is a side view of an iron club in an address 
position; 

FIG. 30A is a front view of the iron club of FIG. 30; and 
FIG. 31 is a graph showing the vertical position of the 
center of gravity of the clubs heads of the golf club set of the 
present invention as a function of club number. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 shows a set 30 of iron-type golf clubs. The set 30 
generally comprises a first group 32 of iron-type golf clubs, 
a second group 34 of iron-type golf clubs, and a third group 
36 of iron-type golf clubs. Each golf club within a common 
group has structural properties that are selected to enhance 
the specific playing requirements of the type of club within 
the group, as described in more detail below. The structural 
properties of the clubs provide a unique trend in the vertical 
positions of the centers of gravity of the club heads in the set 
30 wherein the vertical distance of the center of gravity to 
ground is smaller for the long irons than the medium or short 
irons, as described in more detail below. 

In the embodiment shown in FIG. 1, the first group 32 
preferably includes the long irons, such as, for example, the 
I, 2, 3 ( 4 and 5 irons. The second group 34 preferably 
includes the middle or medium irons, such as, for example, 
the 6, 7, 8 and 9 irons. The third group 36 preferably 
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includes the short irons, such as, for example, the sand loft angle A gradually increases as aheclub ^er ^eas^ 
wedge and the pitching wedge. Preferably, each club is only for the clubs in the first group 32. Thus, although the club 
within one of the groups 32*34, or 36 for a given set 30 of beads in the first group 32 have the same genera si^rc 
clubs. Desirably, as shown in FIG. 29, the entire set 30 of at least the loft angle desirably differs for each of the clubs 
clubs is packaged within a single piece of packaging, such 5 in the first group 32. 

as a carton designed for shipment and, preferably, display of The rear cavity 60 of the golf club head 38 is surrounded 
the set of irons by a peripheral mass belt 62 comprising an extent of mass 

In another embodiment, the first group 32 includes the that surrounds the rear cavity 60. The peripheral mass belt 62 
1^ i_5 or 1-6 irons, the second group 34 includes the next promotes a peripheral distribution of mass to maximize the 
clubs in sequence after the last club in the first group 32 up 1Q inertia and increase the "sweet spot of the golf club head 
to the 9 iron or pitching wedge, and the third group 36 38. 

includes the next clubs in sequence after the last club in the The peripheral mass belt 62 includes a heel perimeter 

second group 34 up to the lob wedge. region 64 extending generally upwardly along the heel 

The numerical indicia of each club in the set 30 may also portion 46 of the club head 38, and a toe perimeter region 66 
be described with reference to associated loft angles of the i5 extending generally upwardly along the toe portion 50 of the 
clubs. Id one embodiment, the clubs have the loft angles set cw b nca d 38. The peripheral mass belt 62 further includes an 
forth below with a variance in the range of ±4°. up p cr perimeter region 70 extending longitudinally along 

the upper portion 42 between upper edges of the heel 
perimeter region 64 and the toe perimeter region 66, and a 
lower perimeter region 72 extending longitudinally along 
the sole portion 44 of the club head 38 between lower edges 
of the heel perimeter region 64 and the toe perimeter region 
66. The peripheral mass belt 62 forms a substantially flat rear 
surface 73. The peripheral mass belt 62 could also extend 
only partially around the rear cavity 60 and could vary in 
thickness at various locations. 

A weight insert 74 is attached to the main body 40 and 
forms the lower perimeter region 72 of the peripheral mass 
belt 62. As best shown in FIG. 2, the weight insert 74 
extends horizontally along the lower perimeter region 72 
and slightly upward along the toe perimeter region 66 and 


1 iron 

16° 

2 iron 

19* 

3 iron 

21* 

4 iron 

24* 

5 iron 

27' 

6 iron 

30° 

7 iron 

33° 

8 iron 

37° 

9 iron 

41* 

pitching wedge 

45* 

approach wedge 

50° 

sand wedge 

55° 

lob wedge 

60° 


20 


25 


• ™ , * • p • , . ■ # . e „, ™ the heel perimeter region 64 so that the weight insert has a 

As shown in FIG. 1A, ^^^^ m ^^ crescent-Like shape. As shown in FIG. 3, the weight insert 74 

includes a unique marking 3 1 wh ch denoU* the loft £ ^ ^ ^ surfacc ?3 of ^ 

lgnalion or club number of each of the clubs, me mincing " „ lr f, (V . «i n f ihe rear 

31 typically comprises a numeral, but could also comprise 35 permheral mass belt 62 to the base surface _61 °f the rca 

any *her symbol, such as a letter. Although the particular cavity 60 so that the peripheral massbe" 62 j forms the lower 

marking 31 is unique for each of the clubs, the typestyle or xgion of the annular surface 63. The weight msert 74 is 

font of the marking 31 is desirably identical for each of the preferably located in a very low 'position on Uie club head 38 

dubs Each of the clubs in the set 30 also includes a and toward me rear side 56 of me dub head 38. Any suitab e 

designation or logo 33 which, for example, may designate « means, may be used to attach the weight insert 74 to fcc golf 

the source of the clubs. In the illustrated embodiment, the club head 38 such as, for example, screws, adhesion 

logo 33 is shown as "XYZ" although any of a wide variety bonding, welding, brazing, press fitting, or any combination 

of symbols may be used. Desirably, the logo 33 and the thereof. 

associated typeset or font is identical for all of the clubs in The main body 40 preferably constitutes the mam portion 

the set 30 The set 30 could include other consistent mark- 45 of the volume of the club head 38. Preferably, the weight 

inns or indicia that indicate that the clubs belong to the set insert 74 represents 20% to 70% of the total weight of the 

3 q 6 club head 38 but comprises less than 50% of the total 

FIG 2 is a rear view of an iron-type golf club head 38 volume of the club head 38. More preferably, the weight 

from the first group 32. FIG. 3 is a cross-sectional side view insert 74 represents 35% to 60% o the total weight of the 

of the club held 38 along line 3-3 of FIG. 2. All four iron 50 club head 38. Even more preferably, the weight msert 74 

h ads in the first group 32 have the same general structure. represents 45% to 60% of the total weight of the ; dub head 

which generally Emprises a main body 40 and a weigh. 38. As an example, for a 3-iron head having a total weight 

insert 74 attached thereto, as described in more detail below. of 245 grams, the we^hl msert 74 is preferab y approx,- 

A hosel 41 extends upwardly from the main body 40 for mately 100 grams, or 41% of he total we.ght of the 3-*on 

attaching to a shaft in a well known manner. The main body 55 head. The main body 40 of the golf club head 38 is 

includes an upper portion 42, a lower portion or sole 44, preferably made of a material having alow density (i.e. less 

a heel portion 46 and a toe portion 50. The main body 40 than 7 grams per cubic centimeter). However, the mam body 

turlher includes a front side 52 (FIG. 3) that defines a strike 40 should also have high mechanical characteristics such as 

surface 54 for striking a golf ball, and a rear side 56 which a high elastic strength. In one embodiment the mam body 40 

nc udes a rear cavity60 Lt extends into the golf club head „ of the golf club head 38 is manufactured of titaniurr .or a 

38 toward the front side 52. The rear cavity 60 forms a titanium alloy having a densi y of approximately _4.5 grams 

substantially flat back or base surface 61 that is opposed to per cubic centimeter. Suitable matenab are * T.-6AMV- 

the strike surface 54. An annular surface 63 extends out- type alloy, which has an elastic streng h on the order of 

wardlyfromthebasesurface61anddefinesthe P enpheryof 120,000 ps,, or a Ti-3Al-2.5V4vpc .alloy, which has an 

the rear cavity 60 «5 elastic strength on the order of 90,000 psi. 

The strike surface 54 is oriented at a loft angle A relative The weight insert 74 is preferably manufactured of a high 

to a Ime I-I passing through the axis B of the bosel 41. The density material (i.e., greater than at least 10 grams per cubic 
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centimeter, and preferably between 12 and 20 grams per 
cubic centimeter). Some suitable materials for the weight 
insert 74 arc tungsten, which has a density of approximately 
19 grams per cubic centimeter, or a sintered mixture of 
tungsten and other metallic powders, such as iron, nickel, 
and/or copper. Preferably, the weight insert 74 does not 
increase the total weight of the club head 38 above a desired 
value, preferably 245 grams for a 3- iron, but rather redis- 
tributes the mass in a predetermined manner to enhance the 
hitting characteristics of the clubs in the first group 32. That 
is, the position, shape, and material of the weight insert 74 
is particularly directed toward the playing needs or require- 
ments of the long irons, with whicb golfers generally have 
a difficult time getting the ball airborne. 

As mentioned, the weight insert 74 is generally located in 
the sole portion 44 of the club bead 38 so that the weight 
insert 74 has a low position on the club head 38. The low 
position of the weight insert 74 significantly lowers the 
center of gravity CG A of the club head 38 so that more mass 
is below the golf ball at impact, which facilitates launching 
of the ball. Additionally, a weight insert which extends from 
the toe portion 50 to the heel portion 46, such as the 
crescent-like shaped weight insert 74 illustrated in FIG. 2, 
creates a high moment of inertia about a vertical axis 
through the center of gravity to thereby provide more 
forgiveness for off-center hits. The position of the weight 
insert 74 on the rear side 56 also improves the payability of 
the club head 38. The structure of the club head 38 of the first 
group 32 thus particularly improves the payability of the 
long irons by making it easier for the golfer to get the ball 
airborne and providing more forgiveness for off-center 
shots. 

FIG. 4 is a rear view of a golf club head 76 from the 
second group 34. FIG. 5 is a cross-sectional view of the golf 
club head 76 along line 5—5 of FIG. 4. All of the club heads 
in the second group 34 have the same general structure of the 
club head 76, which is particularly directed toward enhanc- 
ing the playing needs of the medium irons. However, at least 
the loft angle A differs between the club heads in the second 
group. 

The golf club head 76 generally comprises a unitary main 
body 77 which is formed of a single piece of material and 
does not have a weight insert. The main body 77 includes an 
upper portion 78, a heel portion 80, a toe portion 82, and a 
lower portion or sole 84. The main body 77 also includes a 
front side 86 having a front strike surface 90 oriented at a loft 
angle A and a rear side 92 having a rear cavity 94 that 
extends toward the strike surface 90. The rear cavity 60 
forms a substantially flat rear or base surface 95 that is 
opposed to the strike surface 54. An annular surface 97 
extends outwardly from the base surface 94 and defines the 
periphery of the rear cavity 92. 

A peripheral mass belt 96 extends around the perimeter of 
the cavity 94 and preferably forms a continuous extended 
mass that surrounds the cavity 94. The peripheral mass belt 
96 includes a heel perimeter region 98 extending generally 
upward along the heel portion 80 and a toe perimeter region 
100 extending generally upwardly along the toe portion 82. 
The peripheral mass belt 96 further includes an upper 
perimeter region 104 extending longitudinally along the 
upper portion 78 between upper edges of the heel perimeter 
region 98 and the toe perimeter region 100, and a lower 
perimeter region 106 extending longitudinally along the sole 
portion 84 between lower edges of the heel perimeter region 
98 and the toe perimeter region 100. As mentioned, the 
peripheral mass belt 96 comprises a single extent of mass of 
the golf club head 76 illustrated in FIGS. 4 and 5 and thus 
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does not include a weight insert like the golf club head 38 
of the first group 32. 

The club head 76 of the second group 34 desirably has a 
similar general shape as the club head 38 of the first group 

5 32. However, the club head 76 of the second group 34 is 
preferably smaller in size than the club head 38 in the first 
group 32 in order to provide more precision or control in the 
shot while still having a relatively large sweet spot. The club 
head 76 is thus suited for the medium irons, which should 

10 emphasize both precision and playability. The set 30 could 
also be divided into two groups, wherein the first group 
includes the 1-4, 1-5, or 1-6 irons and the second group 
includes the next clubs in sequence after the last club in the 
first group up to the lob wedge. 

15 The club head 76 of the second group 34 is preferably 
manufactured of a material having a higher density than the 
main body 40 of the club head 38 of the first group 32. 
Desirably, the club head 76 is manufactured of a material 
having a density greater than 5 grams per cubic centimeter, 

20 and more preferably between 6 and 9 grams per cubic 
centimeter. The aforementioned range of densities allows for 
the production of heads with the aforementioned structure 
and also allows the manufacturer to position the center of 
gravity to suit playing needs of the clubs in the second group 

25 34. 

The choice of a higher density material also allows the 
club head 76 in the second group 34 to be made smaller in 
size while maintaining the conventional total weight of the 
head. A 7-iron has a conventional total bead weight of 
approximately 270 grams. Preferably, the club head 76 in the 
second group 34 is manufactured of a steel or a steel alloy. 
Advantageously, steel is less expensive than titanium so that 
the cost of the set 30 of clubs is reduced by using steel where 

35 appropriate. 

FIG. 6 is a rear view of a club head 108 from the third 
group 36. FIG. 7 is a cross-sectional view of the club head 
108 along line 7 — 7 of FIG. 6. As mentioned, the third group 
36 of clubs heads preferably includes the short irons, such as 

^ the pitching wedge and the sand wedge. All club heads in the 
third group 36 have the same general structure of the club 
head 108, which is particularly directed toward enhancing 
the playing needs of the short irons, such as improving the 
control of these irons. Desirably, the position of the centers 

45 of gravity CG t , CG 2 , CG 3 , gradually moves upward relative 
to the sole portions of the clubs moving from the first group 
32 to the second group 34, to the third group 36, as described 
in greater detail below. 
The club head 108 generally comprises a unitary main 

50 body 110 having a hosel 111 extending upwardly therefrom. 
The main body U0 includes an upper portion 112, a sole 
portion 114, a heel portion 116, and a toe portion 120. The 
club head 108 also includes a front side 122 having a strike 
surface 124, and a rear side 126 including a rear cavity 130. 

55 The rear cavity 130 forms a rear or base surface 131 that is 
opposed to the strike surface 124. An annular surface 134 
extends outwardly from the base surface 131 and defines the 
periphery of the rear cavity 92. A peripheral mass belt 132 
surrounds the rear cavity 130. 

60 The rear cavity 130 preferably has a volume that is 
smaller than the volume of the rear cavity 94 in the club head 
76 of the second group 34. The distribution of mass to the 
periphery of the club head 108 is thus limited to thereby 
concentrate more mass behind the ball and improve the feel 

65 and control of the club head 108. Desirably, the volume of 
the rear cavity 130 may be reduced by varying the thickness 
t of the club head 108 in the region of the rear cavity 130. 
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The thickness I is the distance from the strike surface 124 to 
the base surface 131 of the rear cavity 130. 

FIG, 7 illustrates the preferred distribution of mass in the 
rear cavity 130. The base surface 131 includes a bulged or 
thick portion 138 at the center of the base surface 131. The 
thick portion 138 is formed by the base surface 131 curving 
outwardly so as to define an increased thickness t at the 
center of the base surface 131. The thickness t of the club 
head 108 preferably gradually decreases moving away from 
the thick portion 138 toward the annular surface 135 in order 
to form a progressive thickness variation. Desirably, the 
thickness t of the club head 108 in the region of the rear 
cavity 130 also increases toward the sole portion 114 to 
concentrate more mass near the sole portion 114 so that the 
center of gravity CG 3 of the club head 108 is relatively close 
to the sole portion 114. Desirably, the center of gravity CG 3 
is approximately 0.7 inches from the bottom surface of the 
club head 108. Preferably, the bulged portion 138 is located 
behind the point on the strike surface 124 where the ball 
impacts the club head 108. 

The club head 108 of the third group 36 is preferably 
made of a higher density material than the main body 40 of 
the club head 38 in the first group 30. The material may be 
the same or different as the material used to manufacture the 
club head 76 of the second group 34. However, if the 
material is different than that of the second group 34, the 
material is preferably of a higher density in the range of 7-9 
grams per cubic centimeter. In a preferred embodiment, the 
club head 108 of the third group is manufactured of steel or 
a steel alloy. Appropriate materials also include nickel alloys 
and copper alloys. 

FIGS. 8-14 illustrate alternative embodiments of the 
clubs heads from the first group 32, the second group 34, and 
the third group 36. For convenience, like numerals will be 
used to designate like parts between the two embodiments. 

FIG. 8 is a rear view of an alternative embodiment of a 
long iron club head 38a from the first group 32. The club 
head 38a has essentially the same structure as the club head 
38 of the previous embodiment. However, in this 
embodiment, the weight insert 74a occupies a more central 
portion of the lower perimeter region 72 of the peripheral 
mass belt 62 so that the weight insert 74a is smaller from 
heel to toe in size than the weight insert 74 (FIG. 2) from the 
first embodiment. The weight insert 74a does not extend 
entirely from the toe portion 50 to the heel portion 46. The 
weight insert 74a lowers the center of gravity CG, of the 
club head 38a, as described above with respect to the 
previous embodiment. However, the moment of inertia 
around a vertical axis passing through the center of gravity 
is kept at a lower value than the club head 38 of the first 
embodiment to provide enhanced feedback to the golfer 
regarding off-center hits and force of impact. 

FIG. 10 is a rear view of a second embodiment of a club 
head 76a from the second group 34. FIG. 11 is a cross- 
sectional view of the club head 76a along line 11 — 11, and 
FIG. 12 is a front view of the golf club head 76a. The club 
head 76a has essentially the same structure as the club bead 
76 of the first embodiment. However, the club head 76a 
includes a separate face insert 144 that is attached to the 
front side 86 of the main body 77 of the club head 76a. The 
face insert 144 forms the strike surface 90. The face insert 
144 is preferably formed of a material having a lower 
density than the density of the main body 77 of the head 76a. 
A thinner insert formed from an equivalent density, but 
higher strength material can also be utilized. Preferably, the 
face insert 144 is manufactured of titanium, a titanium alloy, 
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aluminum or an aluminum alloy. The use of an insert 144 
allows more weight to be distributed at the periphery of the 
bead, thus increasing the moment of inertia of the head 
around a vertical and/or horizontal axis through the center of 
5 gravity. The insert also allows the strike face area to be 
increased for a given club head weight. The main body 77 
of the head 76a is preferably manufactured of steel or a steel 
alloy. 

FIG. 13 is a rear view of another embodiment of the golf 

10 club head 108a from the third group 36. In this embodiment, 
the golf club head 108a does not include a rear cavity. 
Rather, the golf club head 108a is a blade-shaped iron head. 
The club head 108a comprises a unitary body having a flat 
strike surface 124 and a rear surface 128 opposed thereto. 

15 Preferably, the club head has a thickness T 2 from the strike 
surface 124 to the rear surface 128. The distribution of the 
thickness T 2 is preferably selected to concentrate more mass 
in a central region behind the strike surface 124. As best 
shown in FIG. 14, the thickness T 2 is greater behind the 

20 point where the ball should impact the strike surface 124 to 
provide a more solid shot and increase the precision of the 
club head 108a. The thickness T 2 gradually decreases or 
becomes constant moving upward toward the upper portion 
112 so that the thickness T 2 is lowest at an upper edge. 

25 With reference to FIG. 15, an alternative embodiment of 
the set 30 of irons includes thirteen irons that arc divided 
into four groups including a first group 156, a second group 
158, a third group 160 and a fourth group 162. In the 
illustrated embodiment, the first group 156 includes the 1, 2, 

30 3, and 4 irons, the second group 158 includes the 5 and 6 
irons, the third group 160 includes the 7, 8, and 9 irons and 
the pitching wedge (PW), and the fourth group 162 includes 
the gap or approach wedge (AW), the sand wedge (SW), and 
the lob wedge (LW). The distribution of the irons within the 

35 groups could be varied, although each iron of the alternative 
embodiment is preferably within only one of the groups 156, 
158, 160, and 162. The particular club heads used in the 
groups shown in FIG. 15 are one specific example and could 
be varied. 

40 

In another embodiment, the first group 156 includes the 
1-4 irons, the 1-5 irons, or the 1-6 irons. The second group 
158 includes the next clubs in sequence after the Last club 
from the first group, up to the 6, 7, or 8 iron. The third group 

45 160 includes the next clubs in sequence after the last club in 
the second group 158, up to the pitching wedge. The fourth 
group 162 includes the approach wedge, the sand wedge, 
and the lob wedge. Alternatively, the alternative embodi- 
ment of the set 30 could include 3 groups wherein a first 

5Q group includes the 1-4, 1-5, or 1-6 irons, the second group 
includes the next clubs in sequence after the last club in the 
first group up to the 9 iron or pitching wedge, and the third 
group includes the next clubs in sequence after the last club 
in the third group up to the lob wedge. 

55 With reference to FIGS. 16 and 17, there is shown an 
exemplary club head 3Sb from the first group 156. The club 
bead 386 has the same general structure as the club head 38 
described above with respect to FIGS. 2 and 3. However, the 
club head 3Sb includes a uniquely-shaped weight insert 170 

50 attached to the main body 40, as described more fully below. 
For convenience, like reference numerals will be used 
between like parts of the club heads 38 and 38/?. 

The weight insert 170 extends entirely across the main 
body 40 from the heel portion 46 to the toe portion 50 and 

65 downwardly to the sole 44. The weight insert 170 has a 
substantially straight upper edge 172 that is positioned 
below the rear cavity 60. The weight insert 170 is thus 
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positioned entirely below the rear cavity 60 and does not 
form any part of the annular surface 63 that surrounds the 
rear cavity 60. 

FIGS. 18 and 19 show another embodiment of the club 
head 386. In this embodiment, the weight insert 170 does not 5 
extend entirely from the heel portion 46 to the toe portion 50, 
but rather occupies a more central region therebetween. The 
entire weight insert 170 is positioned below the rear cavity 
60. As best shown in FIG. 19, the weight insert 170 of this 
embodiment is mounted within an internal cavity in the club 10 
head 38/? so that the weight insert 170 is only visible from 
the sole 44 of the club head 386. 

The main body 40 of the club head 386 is desirably 
manufactured of a strong, lightweight material, such as 
titanium or of a titanium alloy, aluminum or an aluminum 15 
alloy. The weight insert 170 is desirably manufactured of a 
heavier material than the main body 40, such as tungsten 
alloy. The use of light-weight titanium or aluminum is 
highly suited for the long irons of the first group 156. The 
weight savings provided through the use of titanium or 20 
aluminum allows the club head 386 to be made larger and 
increase the size of the sweet spot. The weight insert 170 
advantageously lowers the position of the center of gravity 
of the club head 386, as described in more detail below. 

25 

The position of the weight insert 170 provides certain 
advantages. The low position relative to the rear cavity 60 
facilitates manufacturing of the club head 386. Because the 
weight insert 170 does not break into the annular surface 63 
surrounding the rear cavity 60, the weight insert does not 
have to be shaped to match the shape of the annular surface 
63. This eliminates additional finishing processes that are 
often necessary to smoothly blend the juncture between the 
weight insert and the annular surface surrounding the rear 
cavity in cases where the weight insert breaks into the 
annular surface. 

With reference to FIGS. 20 and 21, there is shown an 
exemplary club head 766 from the second group 158. The 
club head 766 has the same general structure as the club 
head 76a as described above with respect to FIGS. 10 and ^ 
11. Thus, like reference numerals will be used between like 
parts of the club heads 76a and 766. As best shown in FIG. 
20, the club head 766 includes a first weight insert 174 and 
a second weight insert 176 that are attached to the main body 
77 of the club head 766. The first weight insert 174 is 45 
positioned below the rear cavity 94 near the heel portion 80 
of the club head 766. The second weight insert 176 is 
positioned near the toe portion 82 such that it has a shape and 
position that preferably mirrors the shape and position of the 
weight insert 174. 5Q 

In another embodiment of the club head 766 shown in 
FIG. 22, the weight inserts 174 and 176 are replaced by a 
single weight insert 178 that extends from the heel portion 
80 to the toe portion 82 of the club head 766. The weight 
insert 178 or weight inserts 174 and 176 could also be 55 
mounted within a cavity in the club head 766, such as was 
described above with respect to the club head 386 shown in 
FIGS. 18 and 19. 

With reference to FIG. 21, the club head 766 could also 
include a face insert 144 that is attached to the front side 86 eo 
of the main body 77 of the club head 766. The face insert 144 
forms the strike surface 90 of the club head 766. The club 
head 766 could be equipped with any combination of the 
face insert 144 and the weight inserts 174, 176, or 180 on the 
main body 77. 65 

The main body 77 of the club head 766 is desirably 
manufactured of a hard material, such as steel. The face 
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insert 144 is desirably manufactured of a stronger and/or 
lighter material than the main body 77, such as titanium or 
aluminum, and the weight inserts 174 and 176 (or the weight 
insert 178) are desirably manufactured of a higher density 
material than the main body 77, such as a tungsten alloy. The 
use of a face insert 144 enhances perimeter weighting. 
Additionally, light-weight face inserts reduce the amount of 
weight consumed in the region of the strike surface 90. The 
weight savings allows more mass to be used in the periphery 
of the club head 766 to thereby increase the stability of the 
club head 76 for off-centered shots. Because the relatively 
high-priced titanium or aluminum is only used for the face 
insert 144, the cost of the club head 766 is lower than if the 
entire club head 766 were manufactured of titanium or 
aluminum. 

With reference to FIGS. 23-25, there is shown an exem- 
plary club head 1086 from the third group 160. The club 
head 1086 has the same structure of the club head 108 as 
described above with respect to FIGS. 6 and 7. Thus, like 
reference numerals will be used between like parts of the 
club heads 108 and 1086. As mentioned above with respect 
to FIG. 7, the club head 1086 includes a bulged or thick 
portion 138 (FIG. 25) immediately behind the theoretical 
point of impact of the strike surface 124 on the ball. The 
thick portion 138 could be eliminated on the lower num- 
bered clubs so that the rear surface 131 of the rear cavity 130 
is substantially flat, such as shown in FIG. 24. It is contem- 
plated that the thickness between the rear surface 131 on the 
rear cavity 130 and the strike surface 124 could gradually 
increase moving from the lower-numbered to the higher- 
numbered irons of the third group 160 so that the size of the 
thick portion 138 also gradually increases. The club head 
1086 is desirably manufactured of steel. 

FIGS. 26 and 27 show an exemplary club head 180 from 
the fourth group 162. The club head 180 is a blade-type club 
head having a unitary main body 182 that includes a flat 
strike surface 184 and a rear surface 186 opposed thereto. 
The distribution of the thickness between the strike surface 
184 and the rear surface 186 is preferably selected to 
concentrate more mass in a central region behind the strike 
surface 184, preferably immediately behind the theoretical 
point of impact with a golf ball. This provides a more solid 
shot and increases the controllability of the ball when hit by 
the club head 180. This is highly desirable for the wedge - 
type irons that comprise the fourth group 162. The club head 
180 is desirably manufactured of forged or cast steel. 

FIG. 28 shows a general feature which may be common 
to all of the club heads in the first, second, and third groups 
132, 134, and 136, respectively. The strike surface (referred 
to generally using reference numeral 142) of each of the 
clubs in the set 30 may increase progressively in size from 
the shorter clubs to the longer clubs (i.e., from the sand 
wedge to the number 2 club). Advantageously, the increase 
in the size of the strike surface 142 provides a gradual 
increase in the size of the sweet spot. The greater sweet spot 
size increases the likelihood of a desirable result even on 
off-centered shots. The larger size of the sweet spot for the 
long irons thus increases the golfer's confidence and con- 
tributes to the important psychological aspects of the game. 
Alternatively, the size of the strike surface of the irons in the 
set 30 could remain substantially constant. 

With reference to FIG. 28, the strike surface 142 desirably 
has predetermined indicia or markings that are identical for 
all of the clubs in the set 30 to identify the clubs as being part 
of the set 30. For example, the strike surface could include 
a predetermined pattern of grooves 144. The strike surface 
142 could also include a left and right border Lines 146 and 
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148. The area within the border lines 146 and 148 could be inches. The vertical position D of the CG for the 8 iron may 

a different color than the rest of the club head to highlight the be from approximately 0.600-0.750 inches, preferably from 

strike surface 142. Alternately, a single border line could approximately 0.690-0.730, and more preferably is approxi- 

surround the strike surface 142, such as is shown in FIG. 12. mately 0.710 inches. The vertical position D of the CG for 

If desired, the number of groups within the set 30 or the 5 the 9 iron may be from approximately 0.620-0.740 inches, 

distribution of the irons within the groups may be varied. For preferably from approximately 0.695-0.735, and more pref- 

example, in another embodiment, the set 30 may comprise erably is approximately 0.715 inches. The vertical position 

two groups of clubs wherein the first group includes the 1, D of the CG for the pitching wedge may be from approxi- 

2, 3, 4, 5, and 6 irons and the second group comprises the 7, mately 0.620-0.740 inches, preferably from approximately 

8, and 9 irons and the pitching wedge. The clubs that make 10 0.700-0.740, and more preferably is approximately 0.720 

up each group could also be varied. For example, the first inches. 

group could comprises the 1,2, 3, and 4 irons and the second In another embodiment, referred to as embodiment B, 

group could comprise the 5, 6, 7, 8, and 9 irons and the preferably, the vertical positions of the centers of gravity 

pitching wedge. As mentioned, for a given set 30 of irons, generally rise from the number 1 iron to approximately the 

each club is part of only a single group. 15 number 7 or 8 iron. The vertical positions then remain 

The aforementioned structures of the club heads in the set generally steady for the rest of the irons. The vertical 

30 result in a unique trend regarding the vertical positions of position D of the center of gravity of the clubs heads for 

the centers of gravity of the club heads in the set 30. That is, embodiment B are as follows. 

preferably, the vertical positions of the centers of gravity The vertical position D of the CG for the 1 iron may be 

generally rise or at least remain steady relative to the bottom 20 fr° m approximately 050O-0.740 inches, preferably from 

or sole of the clubs moving from the lower-numbered clubs approximately 0.610-0.650 inches, and is more preferably 

to the higher-numbered clubs. With reference to FIGS. 30 approximately 0.630 inches. The vertical position D of the 

and 30A, the vertical position of the center of gravity CG of CG for the 2 iron may be from approximately 0.500-0.740 

an exemplary club head 200 from the set 30 is described inches, preferably from approximately 0.615-0.655 inches, 

with reference to the vertical position D of the center of 25 mk* is more preferably approximately 0.635 inches. The 

gravity CG relative to a ground plane P. The club head 200 vertical position D of the CG for the 3 iron may be from 

has a hosel 201, a front face 202 and a strike portion 204 approximately 0.510-0.730 inches, preferably from 

thereon. The strike portion 204 contains grooves 205. A approximately 0.62O-0.660 inches, and more preferably is 

forward lower edge 206 connects the front face 202 with the approximately 0.640 inches. The vertical position D of the 

sole 208 of the club head 200. Hie vertical position D of the 30 CG for the 4 iron may be from approximately 0.510-0.730 

center of gravity CG is the vertical distance between the inches, preferably from approximately 0.640-0.680 inches, 

center of gravity CG and a ground plane P when the club and more preferably is approximately 0.660 inches. The 

head 200 is oriented at the address position with the grooves vertical position D of the CG for the 5 iron may be from 

205 parallel to the ground plane P and the axis B of the hosel approximately 0.520-0.750 inches, preferably from 

201 contained in a plane perpendicular to the ground plane 35 approximately 0.660-0.700, and more preferably is appro xi- 

P. mately 0.680 inches. The vertical position D of the CG for 

FIG. 31 is a graph of the vertical positions of the centers the 6 iron may be from approximately 0.520-0.750 inches, 

of gravity of the clubs within the set 30. As shown, in one preferably from approximately 0.670-0.710, and more pref- 

embodiment, referred to as embodiment A, preferably, the erably is approximately 0.690 inches. The vertical position 

vertical positions of the centers of gravity generally rise 40 D of the CG for the 7 iron may be from approximately 

moving from the number 1 iron to the pitching wedge. The 0.600-0.750 inches, preferably from approximately 

vertical position D of the center of gravity of the clubs heads 0.680-0.720, and more preferably is approximately 0.700 

for embodiment A are as follows. inches. The vertical position D of the CG for the 8 iron may 

The vertical position D of the CG for the 1 iron may be be from approximately 0.600-0.750 inches, preferably from 

from approximately 0.500-0.740 inches, preferably from 45 approximately 0.68(M).720, and more preferably is approxi- 

approximately 0.610-0.650 inches, and is more preferably malel y °- 700 inches < ^ vertical position D of the CG for 

approximately 0.630 inches. The vertical position D of the me 9 v° n ma y be from approximately 0.620-0.740 inches, 

CG for the 2 iron may be from approximately 0.500-0.740 preferably from approximately 0.680-O.720, and more pref- 

inches, preferably from approximately 0.615-0.655 inches, erabl y fe approximately 0.700 inches. The vertical position 

and is more preferably approximately 0.635 inches. The so D of the CG for me pitching wedge may be from approxi- 

vertical position D of the CG for the 3 iron may be from matel V 0-620-0.740 inches, preferably from approximately 

approximately 0.510-0.730 inches, preferably from 0.680-O.720, and more preferably is approximately 0.700 

approximately 0.620-0.660 inches, and more preferably is inches. 

approximately 0.640 inches. The vertical position D of the In contrast, in a conventional set of irons the vertical 

CG for the 4 iron may be from approximately 0.510-0.730 55 positions of the centers of gravity gradually lowers moving 

inches, preferably from approximately 0.640-0.680 inches, from the lower numbered to the higher numbered clubs, 

and more preferably is approximately 0.660 inches. The Certain advantages are associated with the aforemen- 

vertical position D of the CG for the 5 iron may be from tioned distribution of the centers of gravity of the clubs in 

approximately 0.520-0.750 inches, preferably from the set 30. As mentioned, the low center of gravity of the 

approximately 0.66CW).700, and more preferably is appro xi- 60 long irons makes it easier for a golfer to get the ball airborne, 

mately 0.680 inches. The vertical position D of the CG for The higher position of the center of gravity for the shorter 

the 6 iron may be from approximately 0.520-0.750 inches, irons reduces the likelihood of the shorter irons producing an 

preferably from approximately 0.680-0.720, and more pref- overly high trajectory. The aforementioned club head struc- 

erably is approximately 0.700 inches. The vertical position tures provide advantages that are not present in a conven- 

D of the CG for the 7 iron may be from approximately 65 tional set of irons. 

0.600-0.750 inches, preferably from approximately Additional club head designs are disclosed in the follow- 

0.685-0.725, and more preferably is approximately 0.705 ing related patent applications, which are hereby incorpo- 
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rated by reference in their entirety: U.S. patent application 
Ser. No. 08/787,113, filed on Jan. 22, 1997, which is a 
continuation-in-part of U.S. patent application Ser. No. 
08/711,267, filed on Sep. 9, 1996, which claims priority to 
U.S. Provisional Application Ser. No. 60/023,257, filed on 5 
Aug. 9, 1996. 

Although the foregoing description of the preferred 
embodiment of the preferred invention has shown, 
described, and pointed out certain novel features of the 
invention, it will be understood that various omissions, 10 
substitutions, and changes in the form of the detail of the 
apparatus as illustrated as well as the uses thereof, may be 
made by those skilled in the art without departing from the 
spirit of the present invention. Consequently, the scope of 
the present invention should not be limited by the foregoing 15 
discussion, which is intended to illustrate rather than limit 
the scope of the invention. 

What is claimed is: 

1. A correlated set of golf clubs comprising: 
a first group of golf clubs comprising a plurality of clubs 20 
wherein each of said golf clubs has a head and a loft 
designation and at least one such club is designated 3, 
wherein each of the clubs in said first group comprises 
a club head having a main body of a first material 
having a first density, a face, a sole, a rear cavity 25 
surrounded by a peripheral belt of mass, a separate 
weight insert having a density higher than said main 
body and positioned at a lower portion of said periph- 
eral belt of mass, and each club head having a first 
center of gravity located a first vertical distance from a 30 
ground plane when said head is in address position; 
a second group of golf clubs comprising a plurality of 
clubs wherein each of said golf clubs has a head and a 
loft designation higher than said loft designations of 35 
said first group and at least one such club is designated 
6, wherein each of the clubs in said second group 
comprises a club head having a main body of a material 
having a second density that is higher than said first 
density, a face, a sole, a rear cavity surrounded by a ^ 
peripheral belt of mass, a separate weight insert having 
a density higher than said main body and positioned at 
a lower portion of said peripheral belt of mass, and each 
club head having a second center of gravity located a 
second vertical distance from the ground plane when 4S 
said head is in address position, said second vertical 
distance being longer than said first vertical distance; 


112 

18 

a third group of golf clubs, wherein each of the clubs in 
said third group comprises a club head having, a main 
body of a material having a density higher than said 
first density, each of said third group of golf clubs 
having a head and a loft designation designating a 
higher loft than said second group, and each club 
having a third center of gravity Located a third vertical 
distance from the ground plane when said head is in 
address position, said third vertical distance being at 
least equal to or longer than said second vertical 
distance, and said club head of each of the clubs in said 
third group being without a separate weight insert 
having a density higher than said density of its main 
body. 

2. The correlated set of golf clubs of claim 1, wherein said 
first material comprises one of titanium and a titanium alloy, 
and wherein said weight inserts of the first set of clubs are 
made of tungsten with a density greater than 10 grams per 
cubic centimeter. 

3. The correlated set of golf clubs of claim 2, wherein said 
second material comprises one of steel, a steel alloy, copper, 
a copper alloy, nickel, and a nickel alloy, and wherein said 
weight inserts of the second set of clubs are made of 
tungsten with a density greater than 10 grams per cubic 
centimeter. 

4. The correlated set of golf clubs of claim 1, wherein said 
weight inserts of said club heads of said first and second 
group are positioned entirely below an annular surface 
surrounding said rear cavities of said club heads of said first 
and second groups. 

5. The correlated set of golf clubs of claim 4, wherein said 
weight inserts of said club heads of said second group 
comprise two distinct weights located symmetrically about 
a vertical axis that passes through said second center of 
gravity. 

6. The correlated set of golf clubs of claim 1, wherein each 
of the clubs in said third group additionally comprises a face, 
a sole, and a rear cavity surrounded by a peripheral belt of 
mass, and wherein a thickness between the rear surface on 
the rear cavity and the face increases as the head and loft 
designation increases. 

7. The correlated set of golf clubs of claim 1, wherein the 
faces of the club heads of the first group are larger than the 
faces of the club heads of the second group. 

* * * * * 
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